Inhibition of phosphatidylinositol-specific phospholipase C by phosphonate substrate analogues.
Non-hydrolysable analogues of phosphatidylinositol were synthesized and tested as inhibitors of phosphatidylinositol-specific phospholipase C from Bacillus cereus. In these molecules, the phosphodiester bond of phosphatidylinositol hydrolyzed by the phospholipase was replaced by a phosphonate linkage and a simpler hydrophobic group replaced the diacylglycerol moiety. One of the phosphonates also contained a carboxylate functional group suitable for matrix attachment. All three synthetic phosphonates inhibited the phospholipase C activity in a concentration-dependent manner, with the analogue most closely resembling the structure of the natural substrate, phosphatidylinositol, being the most potent inhibitor. The data indicate that phosphonate analogues of phosphatidylinositol may be useful for study of phospholipase C and other proteins interacting with myo-inositol phospholipids.